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The asymmetric unit of the title compound, C 8 H9N 5 0 2 , 
contains two independent molecules (A and B) in which the 
dihedral angles between the triazole and pyrazole rings are 
4.80 (14) and 8.45 (16)°. In the crystal, molecules are linked by 
N— H- • -N hydrogen bonds into supramolecular independent 
A and B chains propagating along the fo-axis direction. The 
crystal structure also features tt-jt stacking between the 
aromatic rings of adjacent chains, the centroid-centroid 
separations being 3.8001 (15), 3.8078 (17), 3.8190 (14) and 
3.8421 (15) A. 



Experimental 

Crystal data 

C 8 H 9 N 5 0 2 
M r = 207.20 
Monoclinic, P2i/c 
a = 15.4576 (6) A 
b = 16.0945 (9) A 
c = 7.5348 (3) A 
/3 = 90.079 (4)° 

Data collection 

Bruker MWPC area-detector 

diffractometer 
5457 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )} = 0.053 

wR(F 2 ) = 0.153 

5 = 1.08 

3247 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1874.52 (15) A J 
Z = 8 

Mo Ka radiation 
/x = 0.11 mm -1 
T = 293 K 

0.15 x 0.12 x 0.10 mm 



3247 independent reflections 
2312 reflections with / > 2tr(7) 
R inl = 0.014 



275 parameters 

H-atom parameters constrained 
Ap m , x = 0.19 e A" 3 
Apmi,, = -0.21 e A~ 3 



D-H-A 


7J-H 


H- ■ A 


D-A 


D-H-A 


N4-H4/V- ■ -N3' 


0.86 


2.17 


3.022 (3) 


170 


N9-H9/V---N8" 


0.86 


2.20 


3.044 (3) 


169 


Symmetry codes: fi 


) -*< y -\,-z- 


4;(ii) -x+l,y- 


h !,-* + §. 





Data collection: FRAMBO (Bruker, 2004); cell refinement: SAINT 
(Bruker, 2004); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL. 



Related literature 

For applications of 1,2,3-triazole and its derivatives, see: 
Danoun et al. (1998); Manfredini et al. (2000). 
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Methyl 5-methyl-1 -(1 H-pyrazol-3-yl)-1 H-1 ,2,3-triazole-4-carboxylate 
Xiao-Guang Bai and Chao Feng 

1. Comment 

1,2,3-Triazole and its derivatives had attracted considerable attention for the past few decades due to their 
chemotherapeutical value. Many 1,2,3-triazoles are found to be potent antimicrobial and antiviral agents. Some of them 
have exhibited antiproliferative and anticancer activities (Danoun et ah, 1998). Some 1,2,3-triazoles are used as DNA 
cleaving agents (Manfredini et al, 2000) and potassium channel activators. Prompted by the chemotherapeutic 
importance of 1,2,3-triazoles and its derivatives, we have synthesized the title compound and report its crystal structure 
herein. 

The title compound, contains two crystallographically independent molecules and bond lengths and angles are in the 
normal range(Fig. 1). The dihedral angle between the triazole and pyrazole rings is 4.80 (14)° and 8.45 (16)° respectively. 
The crystal structure is stabilized by N-H---N hydrogen bonds linking molecules into one-dimensional chains running 
parallel to the b axis (Fig. 2). The structure is further stabilized by n—n stacking interactions, with centroid-to-centroid 
separations of 3.8001 (15)-3.8421 (15) A. 

2. Experimental 

3 -Azido-1 //-pyrazole (20 mmol) was treated with ethyl acetoacetate (24 mmol) in methanol (75 ml) and the mixture was 
cooled to 273 K. Sodium methoxide (24 mmol) was added to the above mixture and stirred at ambient temperature for 24 
h. After completion of the reaction, the mixture was poured on to ice cold water. The precipitated solid was filtered, 
washed with water and recrystallized from methanol, then 5-methyl-l-(l//-pyrazol-3-yl)-l//-l,2,3-triazole-4- carboxylic 
acid were obtained. Amixture of 5-methyl-l-(l//-pyrazol-3-yl)-l//-l,2,3-triazole-4- carboxylic acid (0.1 mmol) and 
Et 3 N(0.2 mmol) in methanol (15 ml) was stirred at room temperature until the starting material disappeared. The resulting 
mixture was filtered and let the filtrate still for 24 h, colorless needle-like crystals were obtained. 

3. Refinement 

H-atoms were placed in calculated positions and refined constrained to ride on their parent atoms, with C — H = 0.93 — 
0.96 A and N— H = 0.86 A, C/ iso (H) = 1.5t/ eq (C) for methyl H atoms and 1 .2U eq (C,N) for the others. 
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Figure 1 

The molecular structure of the title compound with displacement ellipsoids drawn at the 30% probability level. 




Figure 2 

View of the one-dimensional chains of the title compound extending along the b axis. All the hydrogen atoms except 
those involved in hydrogen bonding have been omitted for clarity. Hydrogen bonds are shown as dashed lines. 
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Methyl 5-methyl-1 (1 H-pyrazol-3-yl)-1 HA ,2,3-triazole-4-carboxylate 



Crystal data 

C 8 H 9 N 5 0 2 
M r = 207.20 
Monoclinic, Fl\lc 
Hall symbol: -P 2ybc 
a = 15.4576 (6) A 
b= 16.0945 (9) A 
c = 7.5348 (3) A 
^ = 90.079 (4)° 
V= 1874.52 (15) A 3 
Z=8 

Data collection 

Broker MWPC area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Detector resolution: 0 pixels mm 1 
phi and co scans 
5457 measured reflections 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > laiF 1 )] = 0.053 

wRiF 1 )^ 0.153 

S = 1.08 

3247 reflections 

275 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 864 

D x = 1.468 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 1 802 reflections 

6= 3.2-28.8° 

fx = 0. 1 1 mnT 1 

7=293 K 

Needle, colorless 

0.15 x 0.12 x 0.10 mm 



3247 independent reflections 
23 12 reflections with / > 2<j(I) 
R mt = 0.014 

^max 25.2 , $rnin 2.9 

ft = -18-»18 
& = -13->19 
/ = -9-»8 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = \l[d\F^) + (0.0605P) 2 + 0.760P] 

where P = (F 2 + 2F 2 )I?> 

(A/ff)^ — 0.001 

Ay9 max = 0.19eA- 3 
Ap mm = -0.21 e A" 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 1 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 1 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > aiF 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. _/?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



y 



II- *IT7 



Nl 

N2 

N3 

N4 

H4N 

N5 



0.02649 (13) 
-0.00324 (14) 
0.05838 (14) 
-0.07242 (14) 
-0.0746 
-0.00456 (14) 



0.54949(11) 
0.62920 (13) 
0.67707 (13) 
0.36437 (14) 
0.3111 

0.40638 (13) 



0.2168 (3) 
0.2245 (3) 
0.1660 (3) 
0.3301 (3) 
0.3380 
0.2603 (3) 



0.0420 (5) 
0.0541 (6) 
0.0543 (6) 
0.0537 (6) 
0.064* 
0.0530 (6) 
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JN6 


a /i *co oi / 1 1 \ 
0.46882 (13) 


0.525 / 1 (12) 


0. /643 (3) 


A A A 1 A f Z\ 

0.0439 (5) 




JN / 


A AC\A AH / 1 /I \ 

0.4944 / (14) 


A 1/1 CCA / 1 1\ 

0.245 50 (13) 


0. /423 (3) 


0.0326 (6) 




XTO 


n /nioi / 1 /i \ 
0.43181 (14) 


A 1 AO /I A / 1 1 N 

0.19849 (13) 


A TAA1 /"3\ 

0. /993 (3) 


A A/1 A*7 

0.049 / (6) 




JN9 


U.J /54 / (13) 


0.50986 (14) 


0.6/32 (3) 


0.0383 (6) 




H9JN 


A f Ol A 

0.5810 


A C jCI A 

0.3630 


A jCTAA 

0.6/99 


A A*7A* 

0.0 /u v 




JN10 


A C AO 1 jC / 1 cn 

0.50816 (15) 


0.46813 (13) 


A *7 A HH SI \ 

0. /4/2 (3) 


0.03 IS (6) 




Ul 


0.21506 (14) 


0. /42 11 (12) 


A A^ C3 f1\ 

0.0333 (3) 


A AT2 O (H \ 
0.0/38 (/) 




02 


0.26259 (12) 


0.6135/ (11) 


A A 1 1 /I /I \ 

—0.0124 (3) 


A ACTO f Z\ 

0.03 /8 (3) 






O.z /oo5 (1 5) 


ft c/: /in 
0.1343O (11) 


A A/1 

0.V463 (3 ) 


O.Oojz (oj 




04 


0.22679 (11) 


0.26408 (ll) 


0.9707 (3) 


A Af 1ft / C\ 

0.0539 (5) 




CI 


A AOOT7 /I z:\ 

"0.028 / / (16) 


A /I OCAC /I /IN 

0.48303 (14) 


0.2/60 (3) 


A A/1 1 O /£\ 

0.0418 (6) 




C2 


0.12 /93 (lo) 


A ^OAAI / 1 CN 

0.62903 (15) 


A 1 lAI 

0.1203 (3) 


A A/1 n 

0.043 / (6) 




L3 


A 1 AOjC /I / 1 f \ 

0.10864 (15) 


A C/1TAC /1 /IN 

0.54705 (14) 


0.1526 (3) 


A A A A /I 

0.0404 (6) 




C4 


— 0.135/3 (LIS) 


U. 41433 (1 /) 


U.3852 (4) 


U.U551 (/) 




T T A 

H4 


—0.1872 


A 1 AT O 

0.3978 


0.4365 


0.066* 




C5 


A 1AC A1 / 1 T\ 

0.20503 (17) 


A /"/"A1 /I / 1 /^\ 

0.66914 (16) 


A f\ A C 1 / A\ 

0.0457 (4) 


A A A O A 

0.0480 (6) 




Co 


A 1 1 AAA / 1 ON 

—0.11000 (18) 


A AC\ Af\1 / 1 Z^N 

0.49401 (16) 


A 1 C 1 A / A\ 

0.3534 (4) 


A AC /I 1 SH\ 

0.0543 (7) 




Ho 


a 1 inn 

—0.1399 


ft C/IOO 

U.54z8 


a i nn c 

U.3 / ID 


a a/;c* 




C7 


A 1 f mo /1 ON 

0.15978 (18) 


A /1/"AOA /1 /"N 

0.46989 (16) 


A 111f / A \ 

0.1315 (4) 


A Af Al ZO\ 

0.0597 (8) 




T T*7 A 

til A 


A 1 £Lf\H 

0.1607 


A A A A 1 

0.4401 


A 1 A 1 A 

0.2419 


A AAA* 

0.090* 




t nn 


A 1 1 "7 A 

0.2179 


a /ion 

0.4837 


A AA"7Z: 

0.0976 


A AAA* 

0.090* 




H/C 


0.1339 


a a n co 
0.4338 


A A/1 1 A 

0.0414 


A AAA* 
0.090* 




C8 


a nri/o /i a\ 

0.33943 (19) 


f\ £ A O A 1 / 1 AN 

0.64841 (19) 


A AA1 1 /C\ 

-0.0931 (5) 


A ft/THO /A\ 

0.0678 (9) 




Tin A 

H8A 


0.3255 


A £LHC\H 

0.6 /9/ 


—0.1966 


A 1 AO sk 

U. lUz* 




Hot) 


0.3 / /8 


0.6042 


A 1 OAC 

—0.1263 


A 1 AO * 

U. lUz 




H8C 


A 1 /"OA 

0.3680 


A £LO A") 

0.6843 


A AAAO 

-0.0098 


A 1 AO * 

0.102* 




C9 


a n/'n /i tn 

0.52627 (17) 


0.38975 (15) 


A "7AAA /I \ 

0.7090 (3) 


A A A C A //"\ 

0.0450 (6) 




CIO 


0.36399 (lo) 


a i /i to i /1 c\ 
0.24/83 (13) 


A OCOA /"3\ 

0.8380 (3) 


A A A 1 /I 

0.0414 (6) 




pi i 

Cll 


a i o o c i / 1 /:n 

0.38853 (16) 


A -i 1 AT /I / 1 /I \ 

0.32974 (14) 


0.8365 (3) 


ft ft A 1ft ( £L\ 

0.0429 (6) 




C12 


0.28750 (17) 


0.20845 (16) 


A A1 OA \ 

0.9289 (3) 


A A A A A { C\ 

0.0449 (6) 




C13 


0.6320 (2) 


A /l/"A1/l /l o\ 

0.46024 (18) 


A C ATA / A \ 

0.5970 (4) 


A A//IO /ON 

0.0648 (8) 




T T 1 •"> 

H13 


A /" Ol /" 

0.6826 


A A H f A 

0.4764 


A n AA 

0.5399 


A ATO * 

0.078* 




C14 


0.6020 (2) 


A ^ O ATO / 1 o\ 

0.38078 (18) 


a z:i cz: s a\ 

0.6156 (4) 


A A/Tf f ZO\ 

0.0655 (8) 




TT1 A 


A /TT7 1 

0.6271 


A 1 1 1 A 

0.3319 


A n A £ 

0.5746 


A ATA* 

0.079* 




/~< 1 C 

C15 


A 1 >1 Z'l T /I 0\ 

0.14627 (18) 


A n A/" /I /i o\ 

0.23064 (18) 


1 AIOA 

1.0380 (4) 


A A/"AO /ON 

0.0608 (8) 




TT1 f J 

H15A 


A 1 ^AH 

0.1207 


A I Af 1 

0.1951 


A A C AA 

0.9500 


A A A 1 * 

0.091* 




n ijd 


A 1 074 


U.Z / JH 




n oqi * 

\) .vjy l 




H15C 


0.1574 


0.1992 


1.1438 


0.091* 




C16 


0.3426 (2) 


0.40823 (17) 


0.8776 (5) 


0.0707 (9) 




H16A 


0.3720 


0.4365 


0.9724 


0.106* 




H16B 


0.2844 


0.3960 


0.9130 


0.106* 




H16C 


0.3418 


0.4430 


0.7742 


0.106* 




Atomic displacement parameters (A 2 ) 




jjn jjn 


U 33 


JJU 


U 13 


IP 


Nl 


0.0437(11) 0.0246(11) 


0.0577 (13) 


0.0050 (9) 


0.0077 (10) 


-0.0008 (9) 


N2 


0.0512 (13) 0.0265 (11) 


0.0846 (16) 


0.0056 (10) 


0.0190(12) 


0.0008 (11) 


N3 


0.0536(13) 0.0297 (12) 


0.0797 (16) 


0.0022 (10) 


0.0166(12) 


0.0000(11) 


N4 


0.0569 (14) 0.0294 (12) 


0.0749 (15) 


-0.0065 (11) 


0.0073 (12) 


0.0048(11) 
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A ACTA 
U.U539 


/1 A\ 

(19) 


A AAT /OA 
U.U9 / (Z) 


A AA IT /1 C\ 
— U.UU1 / (15) 


0.0252 


(16) 


A AAOT /1 TA 
{j.VUtiZ (1 /) 


C9 


A A/1 O O 

U.U4oo 


(15) 


a muc 

U.Uzyj 


(A A\ 

(14) 


A AC£A i A £\ 

U.U369 (16) 


A A A 11 / 1 1 \ 
— U.UU11 (11) 


0.0011 


:i2) 


A A A 1 C / 1 1 A 
U.UU16 (11) 


C1U 


A A/1 /I A 

U.U449 


(A 1\ 

(13) 


A ATAA 

U.UZ99 


(13) 


U.U496 (13) 


A AAT / 1 1 \ 
U.UU36 (11) 


0.0013 


(11) 


A AAT C / 1 1 A 
— U.UUZ3 (11) 


z" 1 1 1 

Cll 


A A/1 

U.U466 


(14) 


a nm 
U.Uz / / 


(A "2\ 

(13) 


A AC/1 T f\ C\ 

U.U343 (13) 


A AAOT / 1 1 \ 

U.UUZ /(ll) 


0.0050 


(11) 


A AATT /1 1 A 
— U.UUZ3 (11) 


C12 


0.0494 


(15) 


0.0340 


(14) 


0.0511 (15) 


0.0001 (12) 


-0.0010(12) 


0.0000 (12) 


C13 


0.0654 


(18) 


0.0450 


(18) 


0.084 (2) 


-0.0062 (15) 


0.0177 


(16) 


0.0031 (15) 


C14 


0.0701 


(19) 


0.0386 


(16) 


0.088 (2) 


0.0007 (14) 


0.0264 


(17) 


-0.0005 (15) 


C15 


0.0483 


(16) 


0.0502 


(18) 


0.084 (2) 


-0.0022 (13) 


0.0157 


(15) 


0.0002 (15) 


C16 


0.0689 


(19) 


0.0316 


(15) 


0.112(3) 


0.0045 (14) 


0.0308 


(18) 


-0.0092 (16) 



Geometric parameters (A, ") 



Nl— C3 


1.360 (3) 


C2— C3 


1.374 (3) 


Nl— N2 


1.364 (3) 


C2— C5 


1.468 (4) 


Nl— CI 


1.416(3) 


C3— C7 


1.481 (3) 


N2— N3 


1.302 (3) 


C4— C6 


1.362 (4) 


N3— C2 


1.369 (3) 


C4— H4 


0.9300 


N4— C4 


1.328 (3) 


C6— H6 


0.9300 


N4— N5 


1.355 (3) 


C7— H7A 


0.9600 


N4— H4N 


0.8600 


C7— H7B 


0.9600 


N5— CI 


1.326 (3) 


C7— H7C 


0.9600 


N6— Cll 


1.357 (3) 


C8— H8A 


0.9600 


N6— N7 


1.361 (3) 


C8— H8B 


0.9600 


N6— C9 


1.424 (3) 


C8— H8C 


0.9600 


N7— N8 


1.302 (3) 


C9— C14 


1.375 (4) 


N8— C10 


1.365 (3) 


C10— Cll 


1.373 (3) 


N9— CI 3 


1.323 (4) 


C10— C12 


1.470 (4) 


N9— N10 


1.352 (3) 


Cll— C16 


1.482 (3) 


N9— H9N 


0.8600 


C13— C14 


1.368 (4) 


N10— C9 


1.324 (3) 


C13— H13 


0.9300 


01— C5 


1.197 (3) 


C14— H14 


0.9300 


02— C5 


1.333 (3) 


C15— H15A 


0.9600 


02— C8 


1.446 (3) 


C15— H15B 


0.9600 
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03— C12 

04— C12 
04— CI 5 
CI— C6 

C3— Nl— N2 
C3— Nl— CI 
N2— Nl— CI 
N3— N2— Nl 
N2— N3— C2 
C4— N4— N5 
C4— N4— H4N 
N5— N4— H4N 
CI— N5— N4 
Cll— N6— N7 
Cll— N6— C9 
N7— N6— C9 
N8— N7— N6 
N7— N8— CIO 
CI 3— N9— N10 
CI 3— N9— H9N 
N10— N9— H9N 
C9— N10— N9 
C5— 02— C8 
CI 2— 04— C15 
N5— CI— C6 
N5— CI— Nl 
C6— CI— Nl 
N3— C2— C3 
N3— C2— C5 
C3— C2— C5 
Nl— C3— C2 
Nl— C3— C7 
C2— C3— C7 
N4— C4— C6 
N4— C4— H4 
C6— C4— H4 
01— C5— 02 

01— C5— C2 

02— C5— C2 
C4— C6— CI 
C4— C6— H6 
CI— C6— H6 
C3— C7— H7A 
C3— C7— H7B 



1.204 (3) 
1.335 (3) 
1.448 (3) 
1.392 (4) 

110.93 (19) 
130.9 (2) 
118.16(19) 
107.18(19) 
109.0 (2) 
112.7(2) 
123.6 
123.6 
102.9 (2) 
111.2 (2) 
130.9(2) 
118.0(2) 

107.08 (19) 

108.9 (2) 
112.8(2) 
123.6 
123.6 
102.9 (2) 
115.5 (2) 
116.0(2) 
113.0(2) 

120.0 (2) 
126.9 (2) 

109.1 (2) 
119.1 (2) 
131.8 (2) 
103.8 (2) 
124.1 (2) 
132.1 (2) 
107.8 (2) 
126.1 
126.1 

123.5 (3) 
124.4 (2) 
112.0(2) 

103.6 (2) 
128.2 
128.2 
109.5 
109.5 



C15— H15C 
C16— H16A 
C16— H16B 
C16— H16C 

H7A— C7— H7B 
C3— C7— H7C 
H7A— C7— H7C 
H7B— C7— H7C 
02— C8— H8A 
02— C8— H8B 
H8A— C8— H8B 

02— C8— H8C 
H8A— C8— H8C 
H8B— C8— H8C 
N10— C9— C14 
N10— C9— N6 
CI 4— C9— N6 
N8— CIO— Cll 
N8— CIO— C12 
Cll— CIO— C12 
N6— Cll— CIO 
N6— Cll— C16 
CIO— Cll— C16 

03— CI 2— 04 

03— C 12— CIO 

04— C 12— CIO 
N9— CI 3— C14 
N9— CI 3— HI 3 
C14— C13— H13 
CI 3— CI 4— C9 
C13— C14— H14 
C9— C14— H14 
04— CI 5— HI 5 A 
04— C15— H15B 
HI 5 A— CI 5— H15B 
04— C15— H15C 
H15A— C15— H15C 
H15B— C15— H15C 
Cll— C16— H16A 
Cll— C16— H16B 
H16A— C16— H16B 
Cll— C16— H16C 
H16A— CI 6— H16C 
H16B— CI 6— H16C 



0.9600 
0.9600 
0.9600 
0.9600 

109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 

113.1 (2) 
119.6(2) 
127.3 (2) 
109.3 (2) 
118.9(2) 
131.8 (2) 
103.5 (2) 
124.3 (2) 

132.2 (2) 
123.8 (2) 

124.1 (2) 

112.2 (2) 
107.1 (3) 
126.4 
126.4 
104.1 (3) 
128.0 
128.0 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
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Hydrogen-bond geometry (A, ") 



D—n-A 


D — H 


H-A 


D-A 


D—n-A 


N4 — H4yV---N3' 


0.86 


2.17 


3.022 (3) 


170 


N9— H9A r -N8" 


0.86 


2.20 


3.044 (3) 


169 



Symmetry codes: (i) -x, y-l/2, -z+1/2; (ii) -x+l,y+V2, -z+3/2. 
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